"Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number 



0575544067 



(43)Date of publication of application IS. 10. 1995 



(51)lnt.CI. 




H01M 4/06 
H01M 4/42 
H01M 6/22 




(21)Application number : 


06-068990 


(71)Applicant 


: TOSHIBA BATTERY CO LTD 


(22)Date of filing : 


15.03.1994 


(72) Inventor : 


ISHIHARA NAOMI 








OOHASHI MASATOMO 



(54) UNAMALGAMATED ZINC ALKALINE BATTERY 

(57)Abstract: 

PURPOSE: To prevent choking of a gel charging nozzle, 




and improve workability by using ^gel zii^ 
^electrode in which gelatiriizer and alkaline electro Jyte 
admixed, ahcTrt 
comprising noh- arciSlpB^ 
ahjn^ndjQn^ 
^mixedlvvith each o^en^ 

CONSTITUTION: Zinc powder 1 of spherical particles of 
a longer diameter to shorter diameter ratio within a range 
of 1 .0-2.0 is mixed with zinc powder 2 of thin and long 
particles to prepare unamalgamated zinc powder. To this 
powder, gelatinizer comprising polyacrylic acid, and 
electrolyte 3 of alikaline solution comprising potassium 
hydroxide are added, and obtained matter is agitated to 

provide a gel zinc negative electrode 35. The negative electrode 35 is inserted into a positive 
electrode case 31 also acting as a positive electrode terminal through positive electrode 
active material 32 comprising AgO or Ag20, a separator 33, and a liquid holding material 34 
comprising nonwoven fabric of vinylon or the like. Next, an aperture part of the case 31 is 
folded toward a sealing plate 36 also acting as a negative electrode terminal through an 
insulation packing 37 of nylon to seal a battery. Choking of a charging nozzle for the negative 
electrode 35 can thus be prevented, thereby workability is improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The non-**-ized zinc alkaline cell with which this non-**-ized zinc powder is characterized 
by using the mixed zinc powder of ** length-like zinc powder and spherical zinc powder in the non-**- 
ized zinc alkaline cell which has the gel zinc negative electrode which mixed a gelling agent and the 
alkali electrolytic solution to the negative-electrode active material which makes non-**-ized zinc 
powder a subject. 

[Claim 2] The non-**-ized zinc alkaline cell according to claim 1 characterized by the long diameter / 
short diameter ratio of a powder particle being 1.0-2.0 in the zinc powder of the shape of this ball. 
[Claim 3] Claim 1, the non-**-ized zinc alkaline cell of two publications which are characterized by the 
mixed rate of spherical zinc powder that the long diameter / short diameter ratio of a powder particle are 
LO-2.0 being 60 or less % of the weight to ** length-like zinc powder in this mixed zinc powder. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an improvement of the restoration approach of the gel 

zinc negative electrode in an alkaline cell. 

[0002] 

[Description of the Prior Art] Conventionally, in the alkaline cell using the gel zinc negative electrode 
which used zinc powder as the negative-electrode active material, for example, an alkaline manganese 
dioxide cell, the mercury cell, the silver oxide cell, and the air cell, zinc powder, a gelling agent, and the 
alkali electrolytic solution were used, having mixed suitably. Moreover, generally, with the alkaline 
manganese dioxide cell, the ratio of the alkali electrolytic solution / **-ized zinc powder is 50/50 in a 
weight ratio, and is used in 50/50 to 30/70 with the mercury cell, the silver oxide cell, and the air cell. 
[0003] Moreover, change has appeared in the ratio of the alkali electrolytic solution / **-ized zinc 
powder in the motion which increases the electric capacity of a cell. That is, it became possible by 
making [ many ] the ratio of **-ized zinc powder to increase electric capacity. However, according to 
increase of the ratio of **-ized zinc powder, in case it sets like an assembler and a gel zinc negative 
electrode is filled up with a gel restoration machine, since the fluidity of a gel zinc negative electrode 
falls, an activity becomes very difficult. 

[0004] And since low-pollution-ization has been called for by the pollution problem etc., also in **-ized 
zinc, the content of mercury has been reduced in the attempt which is going to reduce the content of 
mercury. Furthermore, it is a problem that mercury little but harmful in the admirable rise to a living 
environment contains in a cell in recent years, and development of a cell which carried out anhydrous 
silvering was desired. However, the particle of the zinc powder which does not contribute the cell not 
using mercury to a discharge reaction since an electric flow will be intercepted by the discharge 
reaction, if the particle of zinc powder becomes small will remain, and a discharge utilization factor will 
completely fall. 
[0005] 

[Problem(s) to be Solved by the Invention] It is necessary to make the configuration of zinc powder into 
the shape of ** length, and to increase the number of contacts of an electric flow as this cure, and the gel 
zinc negative electrode using ** length-like zinc powder came to be used. Moreover, the gel zinc 
negative electrode using ** length-like zinc powder is explained using drawing 2 . 21 in drawing is ** 
length-like zinc powder and the electrolytic solution of the alkali water solution which consists of a 
potassium hydroxide containing the gelling agent with which 22 consists of polyacrylic acid. When 
friction arises and it uses as a gel zinc negative electrode in respect of a discharge utilization factor since 
it is strong with [ of a zinc powder comrade ] a debt although it is good since the gel zinc negative 
electrode using the zinc powder of the shape of this ** length has the large surface area to zinc weight, a 
fluidity falls. For this reason, it sets like an assembler and the activity filled up with the gel zinc negative 
electrode using the gel restoration machine becomes very difficult. Since a gel zinc negative electrode 
begins to pile up, 1 time of a fill decreases and a nozzle is finally behind got blocked in near the nozzle 
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of a gel restoration machine, it will become impossible that is, to be filled up although it is satisfactory 
about the original fill filled up with the fluid lowered gel zinc negative electrode using the gel 
restoration machine. Moreover, since the above-mentioned gel zinc negative electrode produced weight 
variation and capacity variation, it had the problem that the cell engine performance was not fixed. 
[0006] For this reason, in order to stabilize a fill, it could be necessary to decrease friction of zinc 
powder, and friction was able to be decreased by making the particle of zinc powder spherical. Since the 
fluidity was able to become good and 1 time of a fill was stabilized, it stopped consequently, producing 
weight variation and capacity variation. However, when using spherical zinc powder, the surface area to 
zinc weight became small, and another problem that a discharge utilization factor fell cropped up. 
Therefore, the zinc powder of the shape of conventional ** length was used chiefly, and spherical zinc 
powder was not commercialized. 

[0007] However, this invention persons were using the mixed zinc powder of ** length-like zinc powder 
and spherical zinc powder, they set like the assembler, were made to fix a fill, and found out the gel zinc 
negative electrode with the outstanding fluidity which does not produce weight variation and capacity 
variation. 

[0008] This invention can prevent plugging of a nozzle to the negative-electrode active material which 
makes non-**-ized zinc powder a subject also in restoration of the gel zinc negative electrode in the gel 
restoration machine which can be set like an assembler in the non-**-ized zinc alkaline cell which has 
the gel zinc negative electrode which mixed a gelling agent and the alkali electrolytic solution, and aims 
at aiming at improvement in workability to it. 
[0009] 

[Means for Solving the Problem] This invention offers the non-**-ized zinc alkaline cell characterized 
by this non-**-ized zinc powder being mixed zinc powder of ** length-like zinc powder and spherical 
zinc powder in the non-**-ized zinc alkaline cell which has the gel zinc negative electrode which mixed 
a gelling agent and the alkali electrolytic solution to the negative-electrode active material which makes 
non-**-ized zinc powder a subject. 
[0010] * 

[Function] In the non-**-ized zinc alkaline cell which has the gel zinc negative electrode which mixed a 
gelling agent and the alkali electrolytic solution to the negative-electrode active material with which this 
invention makes non-**-ized zinc powder a subject The zinc powder of the shape of ** length which is 
excellent in respect of [ the surface area to zinc weight is large, and ] improvement in a discharge 
utilization factor, A fluidity is good and uses mixed zinc powder with spherical zinc powder excellent in 
few points that a zinc powder comrade gets twisted. Plugging of a nozzle can be prevented also in 
restoration of the gel zinc negative electrode in the gel restoration machine which is the gel zinc 
negative electrode which employed efficiently the point which was excellent in both, and can be set like 
an assembler, and improvement in workability can be aimed at. 

[001 1] this invention person found the following thing, as a result of examining still more nearly 
spherical zinc powder. When the long diameter / short diameter ratio of the particle in spherical zinc 
powder were in the range of 1 .0-2.0 especially, all of the point of a fluidity and a discharge utilization 
factor had the highest effectiveness. When a long diameter / short diameter ratio exceeded 2.0, the fill 
stopped however, being fixed. Since the particle of zinc powder becomes close to the shape of ** length, 
it becomes strong with [ of a zinc powder comrade ] a debt and friction arises, this is considered that the 
fluidity fell. Therefore, it is desirable for the long diameter / short diameter ratio of the particle in 
spherical zinc powder to be in the range of 1.0-2.0. 

[0012] Moreover, as a result of examining the mixed rate of zinc powder, the fluidity which was 
excellent even if the ratio of the spherical zinc powder to ** length-like zinc powder was little was 
shown, and effectiveness appeared notably. However, since the rate that spherical zinc occupies would 
increase although excelled in respect of the fluidity if a ratio exceeds 60 % of the weight, the discharge 
utilization factor fell. Therefore, about a mixed rate, it is desirable for the ratio of the spherical zinc 
powder to ** length-like zinc powder to be 60 or less % of the weight. 
[0013] 
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[Example] The gel zinc negative electrode of this invention is explained using drawing 1 . The spherical 
zinc powder the range of whose long diameter / short diameter ratio of a particle of one in drawing is 

I . 0-2.0, and 2 are ** length-like zinc powder and the electrolytic solution of the alkali water solution 
which consists of a potassium hydroxide containing the gelling agent with which 3 consists of 
polyacrylic acid. 

[0014] Hereafter, the cell of the example of this invention is explained using drawing 3 . 

As an example of one to example 10 this invention, the silver oxide cell of SRI 130 type (the diameter of 

I I . 6mm, height of 3.5mm) was used, the positive-electrode case where 3 1 in drawing serves as a 
positive-electrode terminal — it is — 32 - AgO or Ag2 — the positive active material which consists of O 
— The liquid maintenance material which a separator and 34 become from nonwoven fabrics, such as 
Vinylon, in 33, 35 adds the electrolytic solution of the alkali water solution which consists of a gelling 
agent which becomes the mixed zinc powder of the spherical zinc powder and the ** length-like zinc 
powder the range of whose long diameter / short diameter ratio of a powder particle is 1.0-2.0 from 
polyacrylic acid, and a potassium hydroxide. Agitating, the obtained gel zinc negative electrode, the 
obturation plate with which 36 serves as a negative-electrode terminal, and 37 are insulating packing 
which consists of nylon. Moreover, about cell obturation, the cell was obturated by bending opening of 
the positive-electrode case 31 through the insulating packing 37 to the obturation plate 36. the mixing 
ratio of zinc powder spherical about the gel zinc negative electrode in the cell of this configuration, and 
** length-like zinc powder - it mixed by the ratio as shows a rate in Table 1, and 50 silver oxide cells of 
examples 1-10 were produced, respectively. 

[0015] The example zinc powder of a comparison produced the 50 same silver oxide cells as an 
example, except that only ** length-like zinc powder was used. 

[0016] In order to see the weight variation in restoration of a gel zinc negative electrode, and capacity 
variation about the cell of the examples 1-10 produced as mentioned above and the example of a 
comparison, gel weight and discharge capacity were investigated. Continuous discharge is performed by 
the average and standard deviation (sigma) of gel weight (mg), and 15kohm, and a result is shown in the 
following table 1 about the average and standard deviation (sigma) of the discharge capacity (mAh) 
when being referred to as termination electrical-potential-difference 1.0V. 



[0017] 
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[0018] The result of this table 1 shows excelling, even if the gel zinc negative electrode of this invention 
does not almost have weight variation and capacity variation, is fixed also about the fill at the time of 
being filled up with a gel zinc negative electrode using a gel restoration machine and being compared 
with the example of a comparison. 

[0019] Moreover, ****** 0 f the nozzle at the time of being filled up using a gel restoration machine 
about the gel zinc negative electrode of examples 1-10 and the example of a comparison was 
investigated. It carried out 5000 times, the nozzle was got blocked, and the count of restoration counted 
the count (X). A result is shown in the following table 2. 
[0020] 
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[0021] Even if the gel zinc negative electrode of this invention performed 5000 continuation restoration 
compared with the example of a comparison having started ****** of a nozzle in how often, ****** 0 f 
a nozzle was not started from the result of this table 2 at all. It turns out that the gel zinc negative 
electrode of this invention was excellent in the fluidity, and workability raised it sharply from this. 
[0022] Furthermore, the discharge utilization factor was investigated about the cell of examples 1-10 
and the example of a comparison. 15kohm was performed by the basis of 60% of temperature [ of 20 
degrees C ]-humidity, continuous discharge was performed by 30kohm, respectively, and the 
termination electrical potential difference was set to 1.0V. The average of the discharge utilization factor 
is shown in the following table 3, and the graph is shown in drawing 4 . 
[0023] 
[Table 3] 
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[0024] Although spherical zinc powder was used for the gel zinc negative electrode of this invention 
from the result of Table 3 and drawing 4 , it hardly changed to the example of a comparison also about a 
discharge utilization factor. However, when the spherical mixed rate of zinc powder to ** length-like 
zinc powder exceeded 60 % of the weight, decline in a discharge utilization factor was caused. The 
surface area of the zinc powder in connection with a reaction in this and a zinc powder comrade's 
electronic conduction nature are considered for falling by the increment in spherical zinc powder. 
However, since there are not so many mixed ratios which spherical zinc powder occupies, 60 or less % 
of the weight of a case is considered not to receive effect in the discharge engine performance. 
[0025] The gel zinc negative electrode of this invention can prevent plugging of a nozzle also in 
restoration of the gel zinc negative electrode in the gel restoration machine which can be set like an 
assembler, and the above result shows that it is the outstanding gel zinc negative electrode which can 
aim at improvement in workability. 

[0026] In addition, although the silver oxide cell was explained about the example, also in the cell which 
uses zinc powder, such as other alkaline manganese dioxide cells and an air cell, for a gel zinc negative 
electrode, the same effectiveness is acquired by changing a compounding ratio suitably. 
[0027] 

[Effect of the Invention] In the non-**-ized zinc alkaline cell which has the gel zinc negative electrode 
which mixed a gelling agent and the alkali electrolytic solution to the negative-electrode active material 
which makes non-**-ized zinc powder a subject according to this invention as explained in full detail 
above When this non-**-ized zinc powder is mixed powder of ** length -like zinc powder and spherical 
zinc powder, plugging of a nozzle can be prevented also in restoration of the gel zinc negative electrode 
in the gel restoration machine which can be set like an assembler, and improvement in workability can 
be aimed at. 
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